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(54) ALUMINUM-BASED BONDED STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum- 
based alloy structure which is friction stir welded while 
maintaining excellent characteristics of strength and 
corrosion resistance. 

SOLUTION: At least one of works to be bonded is 
formed of aluminum-based alloy subjected to mechanical 
alloying and sintered, or aluminum-based alloy of the 
mean crystalline size of 100-5X 103 nm, and bonded by 
the friction stir welding method, and the aluminum-based 
alloy in which the mean crystalline size of at least one of 
the works is 100-5 x 103 nm and pure aluminum or n 
aluminum-based alloy in which the mean crystalline size 
exceeds 5 x 103 nm are welded by the friction stir 
welding method. 
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#100-5X1 0 s nmT&£7Jl'5-£AS-&& 
"T £ 7)V 5 — £ Ag-&&*£jfi$l. 

S^&Rtf? PX#Wffiffi7;i'5-^A&£4km>-r *l 

^100~5X10* nmTSST^S-fAS^ 
iz. spj^$SfliSl[g*t5 x 1 0 8 nmil^SHT^S- 

[»*«4] <Z>4>& <£*>-*# Si 

+Fe 1.0%KT, Cu 0.2%ETF. Mn0.05%£TF. Mg 0.1 
%£TF. Zn 0.1%£TFR.tfTi 0.1%ETF&^#U ¥*J ! 

0 0~5 x l 0 s nmT*57JR-l?A 

[»**5] 1ST, Si+Fe 1.0XMT. Cu 0.2%M 
T, Mn 0.05%ETF. Mg 0.1%«T, ZnO. IX&TfTkZfll 
0. lXCrFWHTU 10 0-5X10 

XI 0 s nmfcj&^SfcfiT^S^AXttT^^A 

S^^i**8a^Si:iotg^sn^5 £ £ ft 

4$ m iz t Z 7 )V 5 - Aa^&*&jS& . 
[fhRS6] «^£#<D'>& <£*>-:£# Si 
1.2%fiTF, Fe 0.7%£TF, Cu 3.9-6.8%, Hn 1. 296 

£TF, Mg 1.8XKT. Cr 0.10%£TF, Zn 0.25%£TF, 

zr+Tio.25%jerF£-&*rL, s P^<8ftas* , i 0 0~5 

xi 0 s nim?&S7;l'5:^Ag-&&a>£.&9, ftM£ 
J: o *U> S C t S^itti 7 )V 

5-£AS£&8ti6&. 
[fl*«7] Si 1.2XBT. Fe 0.7%ETF. Cu 

3.9-6.8%, Mn lAX&TF, Mg 1.85SHT, Cr 0.10% 
&TF, Zn0.25%ECF. Zr+Ti 0. 25%£TF£"£WU ¥ 
^ISi^lOO-SXlO' nmT»S7;US— O 
AS^t, ^^SSZS^SX 1 0 5 nm£*8;LS*>e 

mz&?xm-£i2tv,*z>zt&®mii-rz7)i'5.-'y& 

[«*«8] Si 
0.6%jy.T, Fe 0.8%iy.T, Cu 0.30%ETF, Mn 0.8- 
1.556, Mg 1.3%£CF, Cr 0.20%£CF, Zn 0.40%^ 
T, Ti 0.10%J£TF£^rL:, 0 0- 

5X10' nrnTJ^S-'JAS^^* 1 ), 
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;U=-?Ag£&8lit<g3. 
C0*5S9] Si 0.6%£TF, Fe 0.8%^T, Cu 

0.30%eTF, Mn 0.8-1.5%, Mg 1.3XSTF. Cr 0.20 
%£KT, Zn 0.40%£TF, Ti 0. 10XKT€6#U 
&ii&&&U 0 0 - 5 X 1 0 3 nmT&^/'Jl-'S— "?A 
g£&<h, spi^iKa&g^5x 1 0 s nm£jt£;l-5&e7 

ic«t x&^s s £ t t-r s 7* s as 
CttsRJSi o] m«-e, si o.4o% 

fiTF, Fe 0.50%£TF. Cu 0.20%£TF, Mn l.OXGTF. 
Mg 0.50-5.0%, Cr 0.35%£TF, Zn 0. 25%£rF\RtfTi 
0. 20% WTfc^firU ^ttSfig** 10 0-5X1 
0 s nmTfc57;i'5Z'>Ai^6aO, 
ft^ftlCfc ?T»**ht»* £ t Z> 7)1 5 - 
>?AS^«|j6ife. 

C!t3fc«l 1] m*-C, Si 0.40%£TF, Fe 0.50%£t 
T, Cu 0.20%£TF, Mn l.OXHT. MgO. 50-5.0%, Cr 
0 0.35%ETF, Zn 0. 25%£rFRtfTi 

U W<SSSg*UOO~5X10' nm'T»47;l' 
5=-7Ai^t, ¥^S«ZS^5X10 S nmJ8 
A.S*£XttTJl'5nC/AS-&^i*W«lS#S^*i-«k 

[fl$ii2] «M^»o^<tt>— «a^. 

Si 0.40—0.8%, Fe 0.7%£CF. Cu 0.15—0.40%. Mn 
0.15%^, Mg 0.8—1.2%, Cr 0.04—0.35%. Zn 0.2 
5%£n\fttfTi 0.20%£iT£-&WU WilSS^S* 1 1 
0 0 0~5X10 J nmT»l>7M^AS^A^ft 

[il*^l 3] MfcT. Si 0.40-0.8%. Fe 0.7%^ 
T. Cu 0.15—0.40%, Mn 0. 15%£TF. Mg 0.8—1.2 
%, Cr 0.04-0.35%. Zn 0. 25%EtTR^Ti 0. 20%£t 
T£-&#U ¥*l£fi&&aU 0 0-5X 1 0 s nmT 

»57;R^Aa^t. ^jgftegdt 5 x i o s 

<fc o C t iif * 7)V 5 -tf 

10 AS^^iS^J, 

c»*3«i43 na*6«©d>fc<fct>— nt, 

Si 0.40%^T. Fe 0.50%jy.T. Cu 1.2-2.0%, Mn 0. 
30%£*T. Mg 2.1-2.9%, Cr 0.18-0.28%, Zn 5.1- 
6.1%Rl^Zr+Ti 0. 25%«T*-&* U Wfei^ 
10 0-5X10" nmtJb57Jl'5-'?Ai^*^ 

[«^l 5] Si 0.40%I^T. Fe 0.50%^ 

T, Cu 1.2-2.0%, Mn 0.30%£TF, Mg2. 1—2.9%. Cr 
50 0. 18-0. 28%. Zn 5.1-6. l%E.tfZr+Ti 0. 25%1^TS: 
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•£*L, WMti* 1 10 0~5xl0 3 

7JI/5 = tf A«^&£. WfeMMaZSa^x 1 0 s nm 

ftj& x. -5 *67 » 5 - tf AX «7 )V 5 =. •> AS^t t *W 

m** 1 6 1 i - 1 5 © wrn*fc*v»T. nr 

Sfl:«»*Rt«fl:*»*©*«c < £ <b l « t ft . 7h 
5 -r 9 -xt* #— * s ;wss c «t o »««£-&{t J&s b 

9t»7t£ft«WVU. EEE!Xtt«i6TSe:£K:«fcoT#e. 
MMOU 7] 11*9(6. 7, 12-1 5 0wrn*c 

t»*« 1 8 ] i~i7 o^fn*i:«v»T. m 

[0 0 0 1] 
[0 0 0 2] 

[t£#©i*W] t^©^*m©*iftft*a*i£T*» 30 
tuts, «*ft-r*. T^5fc*»t^ssi5T©iteas© 

jfcg, i*fct»*t«fc»i:. #*f^©88A&ft4> 

8) . Sftf-A^ (#188862-64486) . 7-fi?D7 
-£88 (^¥9-192838) &*^«&R!$fcig&*i£ 
(4#BH2000-246438) *fcSV^©ffi[*nl^ftS 

(l$W2000-015462) — S*tftiS»S-tt& 

[0 0 0 3] 

[fgw^ttbi^t-rssfts] >fi^. #**©&«, m 
^tt^oa*bViiHfttft#^--rs*fttbT. iea&g 

«»{fc©#8:rt<ifc 0 . *Sftt2t&# 5 m mfcTF©$-< ©« 
999)[(B)*JB**mW*£ll»-fe>^«!]) • ¥ffl. P- 50 
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©tf&ftgS^Sitfc^tfcTgS^g&ft^D. «t»«l£ft» 

iPtf-AjSJg. T-f *n7-**»**W;J*llifclM* 
*ftftfflV»fcibTt>. ^flreJfcfc-rsiRD 
»ft»ttl»jj[*TtUE38«±*«0, *Sa&&ftfHffl'bfc$& 

^-cttil«-©«Wft-&trS^fllifi^Sifitctt^jS^* 

[0 0 0 4] *%W©@Wtt, 7;P5:^Ag*m©* 

-ct>«astgft«fco«»iicbfca«BHSft»c**b'r. * 

©»ttftlH#'Tf€r-5«^*itftW-r*7;W5- , >AS^ 
[0 0 0 5] 

[siaft<Bft-rsfc*©^e] 2jc5B^tt, «8^*t©4> 

&<tt>-*©¥i%iKaeS*<l 0 0~5X 1 0 s nm 

nv» a c t ft <ft a t r s 5 - •> AS^&*iit 

[0 0 0 6] X. »&^#©4>fc< £*>— # 

as**©v>-mj6»-e. l < ftspi^isascg^ ioo 

-5X10* nmT»D, J»*«*N*#ifcfc<fc-5TSte 
$ nv»« £ £ ft *3f® t T -5 7)1 5 =. 9 AlMWMl 

[0 0 0 7] Hie. W***to*ft< fc"b— 

*©sp^ft&g*« 100 — 5X10* nm-?S57;i' 
¥^«rS&S^5xlO s nmftS 

\z j; o T**a nvi s c <h ft <s wl t-r s s 
[0008] -r&to-s, ^^wti^asfcttsa© 
^SsK«fcoT»^-r*. *fc±iaa^»^ftffi^fc^-& 

«ISa4*:©tt^***»«« t »^*teK«koT 

[0 0 0 9] *5S<8tt, Si+Fe 1.0XUT. Cu 

0.296£iT. Mn 0.05%«T, Mg 0.1%£KT, Zn 0. 1%£4 
T, Ti 0.196£CFft^#U JS»*JAlt^jfiW»^ 

6*-6*fiT;p3-^Afc*v»T, -t-nsw^teftfits 

[0 0 10] fift-C, Si+Fe 1.0XKT, Cu 

0.2%£TF. Mn 0.05%J^T, Mg 0. 1%£TF, Zn 0.1 
T. Ti 0.1X«T**#b. a»*»Alt^T5T»3FI«**» 
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[0 0 11] *5£W«. «»t?, Si 1.2XCTF. Fe 0.7 
%ECr r . Cu 3.9-6.8%. Mn 1.2X&T. Mg 1.8%& 
T, Cr 0. 10%6TF. Zn 0.25%jy.T, Zr+Ti 0.25%£TF 

[0 0 1 23 #S8WttU *«T, Si 1.2%ETF, Fe 0.7 
%&Tf, Cu 3- 9—6. 896. Mn 1.2%£TF. Mg 1.8%£* 
T. Cr 0.10%ETF. Zn 0.2S%&Tf. Zr+Ti 0.25%ETF 

wtm<Dffomz$>z>-jj<DWL&ik<otim£ sx 1 p s 

[0 0 13] *5EKtt, »«-e. Si 0.6%£TF, Fe 0.8 
%£TF, Cu 0.3056KT. Mn 0.8-1.5%. Mg l.ZX&L 
T. Cr 0.20%6TF.. Zn O.iOX&TF, Ti 0. 10XHT€ 
ttb, &8P*<Al£^W&TI«&*>Sft*7;l'$:^A 
— V>#>&^&K:;}3^T, ¥^*£a&«#fu-i!n©«fB 

[0 0 14] *f6Ktt. Si 0.6%£TF, Fe 0.8 

Co 0.30%£tT. Mn 0.8-1.5%. Mg l.3%&> 
T. Cr 0.2096KT. Zn 0.40%£TF. Ti 0.109SETF& 
ttl/, g^#Al£^M^Ii&a>e>&*7;i'5:^A 
— v>#>»£&fc*5i<>T, ¥*J*&atiSa<iiteB©«eH 

c*s-*©aieaofiP*r«!:. sxio' £8*.<&«[h 

[0 0 15] #fE8m» ««-C. Si 0.40%ETF. Fe 0. 
SOX&Tf, Cu 0.20%£TF, Mn 1.0%&T, Mg 0.50-5. 
0%. Cr 0.35%£TF. Zn 0.25%&.T. Ti O.ZOXfilT* 

— V^*v"^A&-&&K:*5V>T. ¥^IS»&g^«tri!c<0 

[0 0 16] #feWW:* lit, Si 0.40%£TF. Fe 0. 
50%£CF, Cu 0.20%ECF. Mn 1.0%£CF, Mg 0.50-5. 
0%, Cr 0.35%firF, Zn 0.25%fiTF. Ti 0.20%fiTF£ 

mmz&z>-jjom&&<D8m£, 5x10 s &mz.z> 

[0 0 17] #5BIE«. Si 0.40-0.8%. Fe 

0.7%£TF, Cu 0.15—0.40%, Mn 0.15%&T. Mg 0.8 
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-1.2%, Cr 0.04-0.35%. Zn 0.25%£TF, Ti 0.20% 
*Sa&&**ttIi£tf>f£BK:& ; 5 2 

Sect o T^sns ^ts^atts. 

[0 0 18] Sg-C. Si 0.40-0.8%. Fe 

0.7%^T. Cu 0.15—0.40%. Mn 0. 15%£TF. Mg 0.8 
-1.2%, Cr 0.04-0. 35%, Zn 0.25%ETF. Ti 0.20% 
STF«-fr*l/. SaWAl£^T*M^lfc#ia>£&£7JI'S 

x 1 0 s jK^S«Sial'**te*oai5^«»«^^* 

[0 0 19] MT, Si 0.40%£TF, Fe 0. 

50%£CF, Cu 1.2—2.0%. Mn 0.30%ECF, Mg 2.1-2. 
9%. Cr 0.18—0.28%, Zn 5.1—6.1%. Zr+Ti 0.25% 

—oi±— mm— T^*S'#A*-&&fc::fevvr, ¥*%*sa 
20 i^t^snsctstaw. 

[0 0 2 0] #fgH>itt, Si 0.40%£TF. Fe 0. 

50%£tT. Cu 1.2-2.0%. Mn 0.30%fiCF, Mg 2.1-2. 
9%, Cr 0.18—0.28%, Zn 5.1-6.1%. Zr+Ti 0.25% 

n<i>A— mm— •?#*i<"2&Jk-&&\zi5^X, ¥4%i&a 
Stg^ttriE©*gHtc*^— *©a*ga©«P*ti. 5xi 

[0 0 2 1] *56HI§tt, ¥*i*ta«t«*U 0 0-5X1 
30 0 * nm-e»-5*eT;P5— ^A, 7;US-frA W V 
^*->«?AJfc^&, TJPS^tfA— V>#>?&^&, 7 

*v")A-i/'j3>^, ^i^T^Sn-^A— S» 

— -7^^C7A^-&^c43t»T. insert, 2 00S 
[0022] ¥*§*sa&&# 1 o o ~ 5 x 

10 s nm©«[Hfc*S7 : E;i'7rXffl*^*?S:V^7;W 

^StS^i+ALfc^, b < tt400-500*CCDiaflE«5 

[0 0 2 3] *67;P5^^A, 7JU5-^A 

— ^— 7)U3.-VA— T>^>* 
CA— T^^>")AfM, ^ 
A— /U3>^, *S,fctf7.>l'5n9 
50 A— T^^v"?A^^(Drt05— 



( 5 ) 

7 

fc, ¥*9li*tt&# tl 00-5X10" nm©«ll:* 

*®*§fl.#£*-r itriascr^s-tfAfcefctf 

T^fc, ¥J£ttatt&0* 5 x 1 0 5 nmSrS^^at- 
[0 0 2 4] *%W"Ctt, «B— 

5-*A£&ij§M£i&#s^fcK^T&^snfc&> 
*? * u < «ioo~2oot:«)jaftT?^3aiaa$ 

[0 0 2 5] #38WT-tt, T->P5-^A»*|fi-a«ft* 
[0 0 2 6] «SOT-606090*MHIfc 

[0027] — ttfEbfc^'Si', ^muw&mmm 

(08*.tf, ^2@7-/V^i';i'>'>^yfA»Si(l 30 

[0 0 2 8] 7;W3^Ag*m©BM«ia#8£-tt. is 
SUSMKttRftTSS^© 2/3 fcffiUS U 660 

, c@oc»?.TJi'S^^A«*t^Ttt4 5 ox:mmt$> 
s. £©agET-©j»£8i#ap©i&*m3:, fK*siu: d t>& 

[0 0 2 9] sfc^a^sptBig-rsgRwo^sap 
-cfestt-sm*— fifm©fsHfi* s 'J^ v^«6^s^s 
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w:**<fcv». cine>©^*?&^t£3fc&&fcKit^T& 
m^a*B^^-&Tv^T;w5n^AS^fc*5v»T 

±fB©j£fc«#&^©«nfc#imtt, * 
frWK, yjgfgftttsftt, i o o~5x i o 8 ©teste 

»**fi7;P5^^A. 7JW5=.»>A— «B— A 
7;P5-CA— V 7;ws— ^A 
— -7^->r>A3S-&^, 7;k5-»*A— •7^>">i- 

?A*^&Kfc£DS. 
[0 0 3 0] 7;WS-«>A— ffl— Tif*5">A*£-&, 

7JRr9A- ffifft— V^^A&^&tt. 
[0 0 3 1] ^iSftttt- SP&£V>tt±T£lfcK 

»»#&£©ift«*js*>-rz:£#-c#*a<* M»=ate* 

jt&fl©3Sej£:fcRtf i l8ie&i©£^&«fc Dte«-T£ 
[0 0 3 2] 

«ttSt»<D{t^4i- (Sfi?6) illlXtt, *fi7 

;P5^^A (No. 1) , 7;P5— ^A— «— T^*^ 
£A&-&& (No. 2) , <^A— V>^>*'& 
^ (No. 3) , 7;P5n^A— V^->C7A^^ 
(No. 4) , 7;i'5-fA-"7^->f A— >'J :3 > 
(No. 5) , *5<fcZ/7^5 — C A — — 
*->9A*^ (No. 6) ©ttSfllt&SlR&ifcflM* 

t>2EV»ft*W£tt» (No. 7-12) Sfc, 

a i t«p»i:«a««)W»iiMi. ^fi?-^ t 

[0 0 3 3] 
[«1] 
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fc. No. 8. 1 1, 1 2 m» lU-firJPfcbT, No. lTttSf'f**, No. 5 

fcffiS«AlB^iffi8£MLfc*£©«r?fc*. TtteiMiUUKSUfc. No. 2iNo. 6©**** 

[0 0 3 5] BitftgwttTNo. i©»s!*a«t£ mm&mxm^ 5 OmtVfzZruy ifWzMVX. 

jRT. ¥*i&««7 2 OnmT&S. *1 fcsertmtt. 3 4 O-C-eMMffiM^ff o&. »32 mm£-C 1 /^X zTt 

^2tC^-T^P-feXTfP^nfc. No. 1~6©««S fcffi®*l6l*9 0 o D7.ffi®*16/XXfTofc. 

ft#:«»©^Wa^fi!t*fe»^ViTfitT»C^T. N [0 0 3 6] 

o. i*5«ktfNo. 5©tmwu *-rs»nsaxT?is$ 4 30 
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11 12 

m.2 









No 




1 


At 






n 
< 


Al Cii lAmWL 




BttMM(17StX1QB$M> 


3 


&MUn£ 






4 


ALJI-lf. 






5 






fta&fiHS<175'CBB$ffl> 


6 




iS**te»HlHKa* 34(rtrc*nxE»i6/<x 






ttAJf 






B 


AI-Cu-MfUfet 






9 


AhMnJRt 






10 








11 








12 


AJ-Zn-*4gS1 







[0 o 3 7] No. 3©*mtem ilft^t)1ir©ftK« l , 2 tft«sa©?£«±fc 

U SUS 3 0 4mo#-)lt£%\Z* SUS 3 0 4IW jtliie-r%l*tt©X*«S8^-^4 *gE^8i»r»XU. 

>^ (ma) «ia-r-5^<i:t'j:03iiiipxt»*s#-s. Dp #«ittti , 2 - 2 o , c^tW3$nfc:^- 
0 » 2X50X200 mm* ©^fefcflnX 30 [004 1] X*»S!y-;KOft*ilttiaSi-^oT^ 

sns. MA«aa©9Siinxfc«toTt&*rt©iift<ttt^y o, s$te*s<z>/h«8P (b!» ttM*>?a«8S4-vi3D, * 

WWTrfttWfcU B{tj£^7ni*XT©itt8fc©fi;*: Ot$B5mm*, fiStt2mmS. ±&<Disa)Uy— 

<b*. t i c&zwm&^n&mmit&tovmmmm mti 5mm*w. /hgap«, ^a^^— 

ictoupfsistu ««Be»*»#6n*. x&Kgrrsi^ *m+Ki*A£n*. @<g»tti o 

[0 0 3 8] No. 4<Z>m&\Z. mM 2 OMKD&mEM OOrpm. f£»i£j£tt2 0 Omm/mintL-fc. ®I5» 

ffofc. BEffittK3 4 0TC£TilJ!l&U g)^WlC«JP2 [0 0 4 2] Sfc, jg-&l$<7)ig£ia«SI£*>. tt^^b 

mm^-CBESbfc. lH»©T#fcllMI»*«*&trJ: ilCefcoT. No. 

[0 0 3 9] ^^fc-&^tt*3»C^$n*ila*^t) 40 3, 5. 6#fcWbT#iJgLfc. «#K-F*[T©«flE 

i±fcft^«£;*tt-5. m*-\t. «1©No. liNo. tt2©»£"b4 5 0-5 0 0 TCOfBBKifc 0 , B*£©#J 

7©#**cD&£ifi*£friii* 1 - 7 tlTt^nS. 2/3Kffl^Lfc. #«i#£B?gLT^*S£ai© 

IfiT^S-^A, TJI'S-tJA-ffl-^^i/'JA^ «k5*<6 5~9 5 MPaOteffllC&ofc. 

T.JWS-^A— TJUSntfA— V [0043] 03BftS«tU3-3i^<D^I 

[0 0 4 0] H2«**«i«*#***"r«HM8-C* 50 £fc«*bfcJ:3K*IB*T»£SnT^*. SiiSbfc 
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[0044] &3\zmmisnft. tt£-&fc>-e-&^i*ifc© 

«-&tr«jft<fe©Hffltt*iJ»f^e.Ab (O) . «Wa&l> 
(A) . (X) TS^U (O : ift 

m (No. 7-12) ©&«©«[ffl. X : ffl#*tfigK 10 

&3 
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(O : mf&£hV>m£&mWZ>m(Dfte>l/2£k±. A: 
®)Ka©flS t^RSt* WfitWfa© 1/2 6#!i#CD<6© 
X : ^MtJ^fil^T) . m&#& (O : 1 0 %&> 
±> A : 3*>S 1 0%CDHffl. X : 3 96£iT) tVtz. 

&&m<Dm&wm\*&v (O) > (x) -c^-r. * 

y— 1 • 5x4x35 mm 3 ~V$> 

[0 0 4 5] 
[^3] 











ft * 


II 


A 


A 


A 


A 




2-2 


O 


o 


A 


O 




3-3 


o 


o 


A 


\ o 


fttf 7%. ItSttfcNo. 3#ff MVMi. 


4-4 


o 


o 


A 


o 




1 5-5 


o 


o 


A 


o 




6-6 


o 


o 


O 


o 






A 


o 


O 


o 


ft tf 1494. No. IttV&Wi. 


2-B 


o 


o 


o 


o 


fttf 10%. No. BtreMu 


3-9 


o 


o 


A 


•o 


fttf99fc>No. 9*t"C«K. 


4-10 


o 


o 


A 


o 


tt/BK. no. i cm-eatR. 


5-lt 


o 


o 


A 


o 


fttf896.No. lltTeMi. 


6-12 


o 


o 


O 


. o . 


fttf1294.No. 12#TttK. 


2-3 


o 


o 


A 


o 


#U996. No. 3«T?»H. 


2-9 


o 


o 


o 


o 


fttf1094,No. 9*t-C*K. | 


4-5 


o 


o 


A . 


G 


fttf5H.No. SttTflftfti. 


4-11 


o 


o 


O 


o 


ft tf 1094. No. 11«rt>ttM« 


6-1 


A 


A 


A 


A 


No.10>|ftl^©rtftft7*m*7?fiLfiSft. 
•#tf9H,Np y 1*0M|«0TttK. 


6-7 1 


o 


o 


O 


o 


fttf129i.No. 7«t!«K. | 



[0 0 4 6] tt*£:fo1»:8te©IS*SI6'&WfcJLT** 
ffi&©/£fitt&5fc©©«#»««&**^"?&*' 

THo. 2-No. 6<Da«*^tJ©^^a5ttSCfi£S^"* 

[0 0 4 7] jRt^#*^No.7-12Ta&S«-&ttfflSO*SS 

tttittBT*. irism* o fciSfi&gtt^tt d-hhc 

*3T«IMMflF«*Ofcb*:**. 2-2. 5-5. 6- 
6. 2-8. 5-11, 6-12. 2-3, 2-9. 4-5, 4-11, 6-1, 6-7 

zmm-tzt, m#wtsi<z>&\z®&wm*to&mtt&*> 
m<tv. MB&jg£ffl5£#-5 «£&©&« 



[0048] mmm 2 ) mmw 1 ©#^^-&^^<t 

0O£LT^3©4-4. 4-10. 4- 1 1 <Df&^t)it^ 
fc: -:£©«# 8 £fii** #€r^te-e:SJ;pt|^i;»$© 

#©«*no£g#, 3 -e=&8tf*£@5&r 

•5. Mfctflfcil 5mmti&S. 
[0 0 4 9] ya^y-S 1 2mm, t!>S4mm. t! 
>g£ 3 mm©ia«?SB^-;i'4 SfflV^IilfefSc 10 0 0 
rpm, &m&g.2 0 0 mm/mi nTJ£-&Lfc. 
Sli3mmiST, T©«#8 tctt 1 mmii©ffS * 
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[00503 mmms) ®5\z7ik-r&z>\zTMmg^ 

4> 4-10, 4-llC<fi^btSfflM. «tt© 
^-jfcttfiiSfll 1 tWCT**. cc-c, ATfc— #©« 
Ml 1 5 fc&g©g#¥#l 2*tttU 

i^I>»13$|t. »LftW»*3fttfl4T4MR 10 
#*HSrr*. ^>^X^>»y-^4^fe4S^ttSQ6 
#92 t^CTi&S. 0lE#l 0 0 0 r pm. g»i££2 
0 Omm/minTJ&^l/fc. 4 - 1 1 <D®.fr&t>lt\Z-D^ 

[0 0 5 1] (§&660!l 4)06 lC^-T«fc 5 »CTS!iKI^ 

cD^^nas-rs. *^T»^iuxgioN 20 

o. 4, 6fc#LT/Vf :/©Sf££!Wrr*. 2x10 
0x2 0 0m* ^i£©-Le©«#£Hf8M*l 5k:ft-5<k 
5fClfttf^$1i-fc^ »S©Stt3MRl 6 

j&* 3 -cHHfc+fl-Hirr*. g^ris 5 \zv-)i*mx 

5. M«©5l*£»tt««»S-rs. '^T^y^Xr 

Ai4mm. •5-<OS$tt2mmfii:t* 5. UllifS: 1 2 0 0 
r pm, &W>m&2 0 Omm/minT^bfc. 
SEttJUfi^ltra^-C**. ^K»ttSli6bT^^^ 
**, Jg£»rBi©3fc^ill8&, SEMK«kSil&l8M£gtt* 

mm i ©i^*<i:^«©ff<iii*#^s. &©»#•-&£>■£-? 

C0 0 5 2] mmms) &7iz7aT£.5\zw7m'g 
*©&£*si*rr*. mVtf©No. 4, 10. 11 

«S#9i:bTS3©4-4, 4-10, 4 - 1 1 ©ifl* 40 

/W -J® i 8 ir/M ^rtg»ci-^)fi^nfi±©§^** 
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2 0^JtA-T-5„ ##^t>"frB ($&igl5) 

«t 5 \z$kim£.nmzftjk \za.% «k 5 4 1 7 1, 

Ti5<. /Vf y©WSg^JfSx.t&*3T'@!£U, 

£J££ilii5Ki?A-r5, £©«£, y-;n*HJ!|fcSSc 1 2 
0 0 r pmtl/Tt*Sf. ^#*/^-f ^©+ J C> 
-CHlte$-&^^6^^*^»^l 3 0 mm/mi nT? 

[0 0 5 3] 4-1 1 ©iSft^fcit-KCX^Tte, 
*2tcE«©l 7 5 < C8R#M©l$£M2l3£f&iSLfc. }£ 

f&^itfi. »^WfiS©^««W». SEM»c«fc 
ttHSfi0y2, 3©^*t^«©fF«*4-^-*. ffil©iffi*- 

[0054] hjshbi 1 ~ 5 •eRmtot£#«8&& 
fcHSSLfctf, »ifi«©»^ia*itTic*&sfr*aj? 

»^?©ffii©*»a««#t>ii»w»wWiET?» 0 , «*s 
-HHcawn?**. 

[0 0 5 5] 

[§S9!©3!l*] #»Wfc«fcn«, 7;U5-^A2-&&® 

t&<, j:©«iiisa^H±, *>u<«^©asfea(*:t& 

S5 m m£U:©&il# £ ©»£#**& & * 7)V 5 — <^ AS 
[0B©ffi^lttW] 

[01] a^ftT^S— CAS^©TEMifiia«r^ 

-fSi5S;0. 

[0 2 ] ^#-&fc-e-)i!»ift^g^&*^.-r^«0. 

[0 3 ] SMS A7;P5 -V A^©)^ift«#^^l»© 
[04] *fc^fcii1iM*«#8£;fr&£^-r*ttS0. 

[0 5 ] TS^«f»#J«-&*»**-r^«0. 

[0 6] &&M$&&\z3:Z>/Uzffc®Jim*7K-t& 



[0 7 ] aw ^©^»a#s^*te*^-r^«0. 

[^©K^] 

1, 2 -jfi#.-&:b-fr©#«ittt, 3. 1 4 
4-y-Jk 5 -Ate*. 6 h\ 7-g&£»r 

ffi, 8. 10, 11, 1 3-S#. 9, 12, 16, 1 
9 15-RiSitf, 17-<K#tt, 18, 2 

0 -/t-f 
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mil £® 23 




06 



[0 7] 

B7 
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HfttiBJ ¥fdcl 3#5fl 2 5 B (2 0 0 1. 5. 2 
5) 



*U0 0~5X10 3 nm-Cfe-5 7;P5-»AXtt T;P 
V> & £ £ * 4Sf£ <fc f -5 7 ; P 5 — £ A iS$l . 
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i'l 00~5X1 0" nmTJ&57il'5-!5AS^ 
£> S X 1 0 s nmSrjffi^.^^ETJl'S — 

T&££nT^££££#&£T£7Jl'S=.£Aa&£; 

+Fe l.OXSOs Cu 0.2%ETF. Mn0.05%£TF, Mg 0.1 
%&TF, Zn 0.1%£TFRtfTi 0. 1%ETF£^#U W 
0 0~5 x 1 0 s nmT»57JR-fA 

5 Z. £ £*N8£-r*7;V5 Ag&£;8lj&&. 

[^*«5] MT, Si+Fe 1.0KETF. Cu 0.2%£L 
T, Mn 0.05%£n r > Mg 0.1%ETF, ZnO. l%£TFRt*Ti 

O.lXKTmi. WtS*ttft3»« 10 0-5X10 

XI 0 s nmfciB^MT^^A^iT^Sr^A 

[ft*«6] «Bl^r#©4>fc< t »ST, Si 
1.2XSTF. Fe 0.736KT, Cu 3.9-6.896, Mn 1.2% 
ETF, Mg 1.8X&T. Cr 0.10%£TF, Zn 0.25%£TF, 
Zr+TiO. 25%£TF£-&*rU ¥^ttftfi«# 10 0-5 
X10 3 n mt» 5 7;R Al^* 1 5> & "3 > 

[«*«7] m*-C. Si 1.2X&T. Fe 0.7XHT. Cu 
3.9-6.8%, Mn 1.2XKT. Mg 1.8%£TF. Cr 0.10% 
KT, Zn 0.25%ETF, Zr+Ti 0. 25%£TF£'& ; ft"U ¥ 
l^lgaStS^ 1 0 0 — 5 X 1 0 ' nmT&57;i'5-') 
Al^t. ¥i%*SiM&«#5X 1 0 s nm£jig*-**« 

mz i o $ *vr n c t t -r * s =. # 

AS»&*ift«J. 

mams] *»*»©d>fc< tt>-^, si 

0.6%£TF. Fe 0.8%£TF, Cu 0.30%6OF. Mn 0.8- 
1.5%, Mg l.SXSTF. Cr 0.20XETF, Zn 0.40XB* 
T, Ti 0.10XETF£#*U ¥mmWMk& 1 0 0 - 
5X10* nmT»57;i'5- , ?AS^*^aO. # 

[W*3I9] «ftT, Si 0.6XUTF, Fe 0.8%£IT, Cu 
0.30X&T. Mn 0.8-1.5%, Mg 1.3X&TF, Cr 0.20 
%&.T, Zn 0.40%£TF, Ti 0. 10%&T*-&*b, ^ 
SSStS^l 0 0 — 5X 1 0 s nmT?ab^7;i/5zi^A 

[fhRJll 0] Si 0.40% 



Fe 0.50%£TF. Cu 0:20%£TF, Mn l.OXfiTF, 
Mg 0.50-5.0%, Cr 0.35%£TF. Zn 0. 25%4y.TS.tfTi 

o. 2o%^t*^* u y-mm&tmv 1 0 0 - 5 X 1 

0' nmT»57Jl'5r">AS^A>e60, ^J£8# 

ffiXmi 1] «ST, Si 0.40%£4T, Fe 0.50%£t 
T. Cu 0.20%KT, Mn 1.0X&T. MgO. 50-5.0%, Cr 
0.35%£TF, Zn 0. 25%6TFR.tfTi 0.20%£iTSr"^* 
U ¥J$£©&&& ! 1 0 0 — 5 x 1 0 s nm7?»47;i' 
S-£Ag£&£> WeSW5xlO' nmSI 

S-frAgfeSfiliS'Bl. 

in** 1 2 ] 4H££r#©'>fc < t a*T, 

Si 0.40—0.8%, Fe 0.7%^T, Cu 0.15—0.40%, Mn 
0.15%ETF, Mg 0.8—1.2%, Cr 0.04-0.35%, Zn 0.2 

5%£m&.tfri cioxsiTt-wu 1 

0 0-5X10' nmt*57Jl'Sr'?Al^A i ea 

fr^T^S^^AS^^iS^ 
[1M?*1 3] afiT. Si 0.40-0.8%, Fe 0.7%^ 
T, Cu 0.15-0.40%, Mn 0.15%^, Mg 0.8—1.2 
%, Cr 0.04-0.35%, Zn 0. 25%jy.TR.tfTi 0.20%£i 
T*-&*b, ^felSSAn0 0~5X10 s nnre 
SfeS7;i'5-^AS-&^<i:. ^«SiW5Xl 0 s 

1"57Jl/5-e?Ali^iaft. 

Si 0.40%KT, Fe 0.50%£tT, Cu 1.2-2.0%, Mn 0. 
30%ETF, Mg 2.1-2.9%, Cr 0.18—0.28%. Zn 5.1— 
6.1%RtfZr+Ti 0. 25%BtT&^*b. ¥-t$M*fc&& 
10 0-5X10 3 nmTfe^T^S-^ASM*^ 

[«*«1 5] ««T, Si 0.40%KT, Fe 0.50%£A 
T, Cu 1.2-2.0%, Mn 0.30%«T, Mg2.1~2.9%, Cr 

0.18-0.28%, Zn 5. 1-6. l%RZXZr+Ti 0.25%JJ<.T* 
#WL, WeiSSAU0 0~5X10' nm-C&S 
T^S-^AS^t, ^«a«[g*«5x 1 0 s nm 
*j68^.5*fi7;i/5^^AXttT;U3^^A*^i:^li! 

7;^--)AagMii. 

[B**l 6] tt3fcJSl — 1 5 <DVi-f n^fcfe^T, W 
S<k^«&*S.tX^<t^*©/>^<<!:t)iai:S, Th 

5 -r ^ «3R-;i- 5 j; o tKMW^-^tma u 
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[»#* 1 7 ] 6 . 7 . 12-15 Ol>fft*l: 

«rEW««»»^»KJ:oT»&*tifc«. ft 

m&m 1 8 ] i~i7 wr n^zis^x. m 
mmi$iv%tv>i$.tii »~ * ^> xs&sa w b 

[8W©i$lfflfrift9n 
[0 0 0 1] 

KBIT*. 
[0 0 0 2] 

sumi: bra, »ft*s^fc§§^^*fcaP4)-*}S]ii 

8) , «^bf-A»jg (*SHBB62-64486) , V-firP7 
-^*§J& <4#IB¥9-192838) & 5 lAttSfcll 
(1^2000-246438) !&<<&S. *fcSVi©»DDX«J*S 

(<HfW2000-015462) — 
[0 0 0 3] 

[f£W^0*b«k5tTSgHS] ifi#, #?*©&«. B 
««B<b©*fed« 0 , iliSiltiS* 1 5 m mErf©^ < ©ft 

mmm\tt&&M-vmman, 
£x«jt#©«#£^tfjs^£i6 l &s>j£fc ttwc* 



[0 0 0 4] *%W©aMtt, 7^5-^Al»S©>t" 

£*ift*a * mm? 

[0 0 0 5] 

&<^:t)-*©T^itgAUOO~5XlO• nm 

wm^mz i o xjg £ £ nx c t £ft@ t -r * t )v 
$.=.o&mm&m&mz3!>z>. 

[0 0 0 6] X, #&£**©'>&< tfe— * 

i^OUWT. »*U<tt¥^teft«tS*U 0 0 
-5X1 0 s nmX&D* JtM$«#8-&ifcfc«fc^X&£- 

$ nx>>* c t sftfs <tf * s - v 2±g&&ffl&to 

[0 0 0 7] #55iBtt. *[8£#©4>fc< <tt>— 
*©^tefltSS*< 100 — 5X10' nmX&STJP 
5^Al^t, W«S1S8* S 5X10' nmfciB 

s - A&msmm® t- & -s . 

[0 0 0 8] -TJ5:t>-6^J«i)-MCraa*fcttSa©2 

xsnxus^ifi^ixabs. 

[0 0 0 9] *5£W«> *fiX, Si+Fe l,0XttT. Cu 
0.2?S^T, Mn 0.059g£4T. Mg 0.1%£TF, Zn 0.196£i 
T, Ti 0.1*5ETF£^frU ^8S^Ait?ppIj!I^F*iE^^ 

[0 0 10] SSX, Si+Fe 1.0%£iT, Cu 

0.29S£tT, Mn 0.05%£TF. Mg 0.1%«T. Zn OAXSK 
T, Ti 0.1XKTmU ^gp^Alt^RriK^M^^ 

zttzmr )i>s.-v&\z&^T, ^mmnufi^i&cy 
miz&zmxnmmmmiitw&iimz&^T&'&zn 

[0 0 11] »ftX, Si 1.2X&TF, Fe 0.7 

SgfitT. Cu 3.9—6.896. Mn 1. 2%&CF, Mg 1.8%^. 
T. Cr 0.1096£JIT. Zn 0.2h%&CT, Zr+Ti 0.25%«T 

a— ^— v^->^a^^c*3^x. -t-n^©¥^te 

[0 0 12] *&m\Z. «*X, Si 1.296^T, Fe 0.7 



( 14 ) 



2002-346770 



%KT, Co 3.9-6. 896, Mn 1.296&TF, Mg 1.8%^ 
T. Cr 0.10%SKT, Zn 0.2596&T, Zr+Ti 0.25%KT 

Htli£<£>IIH»~&-5— ^comfeSOSPti-i: 5 X 1 0 s <£:j&S 

[0 0 13] *3BWtt. Si O.BXCTF. Fe 0.8 

KBIT. Cu 0.3096EO r , Mn 0. 8-1.596, Mg l.SXtt 
T, Cr 0.2096&T. Zn 0.4096£TF, Ti 0.1096£TF* 
JW#Alfc^»*IMrt»&&*7;i'5:3»>A 

[0 0 14] #fB9!te, Si 0.6XH.T. Fe 0.8 

%&TF, Cu 0.3096J&TF, Mn 0.8—1.596, Mg 1.3X& 
T, Cr 0.2096ETF. Zn 0.4096iy.T, Ti 0.10X£IT£ 

fc*S-#©»<Sil©6M*£. 5X1 0 s £8***18 
*«i#©«tJWMMW«-frifefc «k o Testis 

[0 0 15] *»Ht2« *S"C, Si 0.4056ETF, Fe 0. 
5096.BCF, Cu 0.2096ETF, Mn 1.096ETF. Mg 0.50-5. 
0%, Cr 0.3596BCF, Zn 0. 2596£TF, Ti 0.2096£TF£ 

— V^^A^&tCfc^T, T^iSa&S^itFiE© 

[0 0 16] *5£Wtt. MST, Si 0.40XHT. Fe 0. 
5096.KT. Cu 0.20XKT. Mn I.0XHT, Mg 0.50~5. 
056. Cr 0.35 96ETF, Zn 0.25%KT. Ti 0.20%£TF£ 

ieHI'»4-*0««SS©»»t, 5 X 1 0 s 

[0 0 17] *5EKtt, Si 0.40-0.896. Fe 

0.7966TF. Cu 0.15—0.4096. Mn 0. 1596£TF, Mg 0.8 
-1.256, Cr 0.04-0.35%, Zn 0. 2 5 96ETF, Ti 0.2096 

sit**#u aa5^Ait^wji^*t«i^e&*7;P5 

[0 0 18] *56^tt, *ST. Si 0.40-0.896, Fe 
0.7%ETF, Cu 0.15-0.40%, Mn 0. 15XKT. Mg 0.8 
— 1.256, Cr 0.04—0.3596, Zn 0. 2596U1.T, Ti 0.2096 

-9 A-V^->1> A— »J 3 >*^l:*^T, 



x 1 0 3 jffiA**afflfc»-5ffi*©8P«AW»»i^»^ 

[0 0 19] MT, Si 0.40XKT. Fe 0. 

50% BIT. Cu 1.2-2:096, Mn 0. 30%£TF, Mg 2.1-2. 
996, Cr 0.18—0.2896, Zn 5.1-6.196, Zr+Ti 0.2596 

[0 0 2 0] JjcfgUm, IfP, Si 0.40%tTF, Fe 0. 
50%£CF, Cu 1.2-2.096, Mn 0.30%£TF, Mg 2.1—2. 
956, Cr 0.18—0.28%, Zn 5.1—6.156, Zr+Ti 0.2556 
«T**frU 885#A1 e>&£7;PS 

[0 0 2 1] *fEWtt> ¥^*S»«tetf*l 0 0-5 X 1 
0 3 nmT»5«7il'5-'?A, 7*3=9A- »— 

*'/!7A-5"J3>*^, *i^7JR-fA- ffi$& 

— -7*r*$'9.&£6±ic*fr»T. ^neort, 2 

too22] 7mm-Q\*. wmms&mifi 1 o o - 5 x 

10 3 nmCD!6H^»'5T ; E^7TXffiS:#^!iV^T;i' 

^sicft^xu&s. u < moo-soo-ccDjaafte 

[0 0 2 3] *xnH:. *67;psn^A, t;p5-^a 
7jws=»>a— 

A-V^y"7A-i''j3>f^ > iJ«ktf7;i'=-£ 

A— BIB— T^^A***®!*!©- 

fz, 0 0~5 x 1 0 S nmCD$SBt~& 

*««sa#&:rr*«#£. iftfa*e7;P5n'?At5j;c/ 

Wt&MtfttfSX 1 0* nm*jSA-5$eH^ 

[0 0 2 4] *5SWT«, 7;i/5-«>A— «— Ti^*v' 
9A&-&&, 7J1/S-<?A— T^v">A— >'J=l>^ 
^ft, *fc»47JI/5=»>A— Sift— vy*->^A*6-* 

*«, Bti*5 b$fcttat®»67;ps-'?A*±r;7;k 
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[0 0 2 5] *mWV\*. 7;P5n-5A»^®^S#: 

vi-r n*> ©#23WJ <*> 4> t * tt^ss ©is# * 

[0 0 2 6] <Kf^¥7-505090^^ffitC 

[0027] iweufcj:5K. smtttmrnuw 

(*IX.i2. ^2 EX— 
999) [(M)&JB*#fW3ES?f£-fe • Vfrlstttf 

6, flkttAOtftK. LVMMk 

[0 0 2 8] T;P5n^Aa»»<D^t6Jft^^tt. « 
fti«a«tt«BcTB!^© 2/3 ICffiS U B4£# 660 

[0029] *Ltt&&m$mtmt!&%utt<D%&mm 
^<DW^«+^«c/hsv^a*'bo. iRric, ran 



(fcMtC, Y^IIAttSAt. 100-5X10' ©$£fflfc 

7-fl'S— 2A— 7;US— 'i'A 
— V^v^A^^, 7^5-'>A-'7^->^A- 
•>U3>*#fc :6J;tf7Jl'$-tfA— 3E«ft— ^y*^ 

[0 0 3 0] 7Jl'SX'5A-ffi-V^v'^A^, 

[0 0 3 1] jfr&*i£ifc£bT-«5i&S^i±T£«& 
[0 0 3 2] 

[fgSUcD^Sfiroi&lg] (0^60!] l> 3U«*5818£#* 

^£^:b-e-i££<z>ia8fcK:#£n3 
««K»©fl:^fife» z.z.~z\&, wr 

)\,s.-<y& (No. i) , 7 ;v sn^7 a m urif^is 

5A^^ (No. 2) , TJPSn^A— -7>#>&£- 
& (No. 3) , 7-H'S— £A— T^i'i'A*^ 
(No. 4) . TAS.—VJ*— "*9*h i s*Jb<— •>'J3> 
(No. 5) , ^«k^7;i'S-'f A— 3E»— 
*->£A3^&sfe (No. 6) ©tt^08 
mil, ffl?lf<D<S£ltfcg (5tfma±) £#U ft^fifc# 

t>ifi^*W35:»fi. (No. 7-12) 
«lCttH^tc«-«6t»©¥^i©ffiSS, ^S^-^i 

[0 0 3 3] 
[«1] 
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^2 0 0 2 - 3 4 6 7 7 0 



± m \i * u j(frs%> 



Fe 



Mn 



Cr 



2n 



Ti 



Zr 



Al 



0.19 



0.23 



0.03 



0.04 



0.03 



0.03 



0.04 



AHCu-Mg^ 



0.52 



0.65 



3.8 



0.51 



0.48 



0.10 



0.24 



0.09 



0.13 
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0.60 



0.72 



0.31 



1.22 



0.34 



0.09 
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0.11 



Al-Mg% 



024 



0.39 



0.09 



0.82 



2.78 



0.14 



0.26 



0.19 
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Al-Mg-5i% 



0.59 



0.36 



0.11 
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0.82 



0.09 



0.11 



0.10 
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0.24 
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0.08 



0.12 
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0.61 
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0.10 



0.10 



0.80 



0.10 



0.1 0 



0.10 



A1-Zn-Mg%t 



0.30 



0.35 



No 



720 nm 



AhCu-Mg% 



2.1 //m 



AI-MnSt 



1.6 /f m 



AHMgg 



Ijuro 



AI-Mg-SlgR 



380 nm 



AHZn-Mg% 



1.8//m 



ttAlt 



84 



AHCu-Mggt 



53 



AJ-Mn^t 



72 ft m 



AKMg%t 



62 



AHMrSi%t 



58 



AHZn-Mg^t 



64 u m 
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(MPb) 
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408 
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12 



[0 0 3 4] m&om&Z* ^SSlMmfitTOfeO 

fc. no. 8, ii.i 2<D#ft<D&m£ftif\z. m& 

[0 0 3 5] HllCf^^tUTNo. 10D««ifij»£ 
St. ^Stg«7 2 0nmT»^>o *1 KiR-rWH-W:, 
*2fc^!/n*;*TflUfc**l&. No. 1-6(D«»S 

o. lfeir/No. 5©#»tt. *-r^ra*pxT®^4 



HM^iiLT, No. lT«8U--f^;K No. 5 
Ttt6lM^;M&igbfcp No. 2i:No. 6<D*tt* 

3 4 0 , C7?aWEEffi*ff^fco ff£2 mitl/urt 

[0 0 36] 

HS2] 
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[0 0 3 7] No. 3©»fi.tt^l K*LfciffljK©;tfX 
U SUS 3 0 4»JC0#-;i'i:i:*>C, SUS3 04A! 

>y (ma) fflsf *££fc±DBlnxffr*£#*. in 

\zM^y~>ifV, 4 5 o , CfcDn^-r« J ? s <. J¥W 

tc<fc D , SM&Wfc 2X50X200 mm" ©^-ftJCJWX 
SW. MA»a©!MPXKJ:-3T®*rt©|IUtt4^-/ 

KiDJMISft, ««H«til^»6ftS. 
[0 0 3 8] No. 4©ti-»tt. «W2 0mm<D^WffiI^ 



#fc»LT..±Tn-;WMiauti. 5. «*a-;Hi 
©EESJi^O. 1 6m/s, mSS^cD^frTM^jfiEffi* 
frofc. EKHC3 4 OX^ETttlRb. fM*WJC«J?2 

[0 0 3 9] ##^fc-BrS^tt*3lC^*ftS*a*-^t) 
■arfcttWSMKSft*. SlONo. lfcNo. 

7©«»Oft^lil*#fo1i-tt 1 - 7 ibT*S*ft*. 
^ 1 tT*T©ft#^to**^tt*B*fttt 

^, T;i/5-«>A— -7>3tf»KMfc. T^S-'JA-V 

=i>e^. ffiie— 
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[0040] 0 2 \*&tsaB.w&tt&*:™Tmi&-e$> 
-rs. #twi.2i**M», -2 oTcizmmzntc* 

[0 0 4 1] X^fllS^-^cD^ttCiMtCfeoT* 
Otftli5mm((i» gSIJ2mmS. ^cSOv-a;^- 

x^Kgrrss-e. *ww»K»xan*. scftttio 

0 0 r pm, &Wfi&M\t.2 0 Omm/mint Lfc. ElteS: 
it. 

[0042] sfc. ^^©g^aitaisgt). tti^fc 
3, 5, etmwbT^iSLfc. »^tr-H*T©«flE 

\3.£<Dt&&%4 5 0~5 0 0*C©ttfflK:*D, 

,fc£;&*6 5~9 5MPa<D$gBlC&-pfc. 
[0 0 4 3] 0 3tttt«0!liLT3-38l€f^<DttS 



tz. mmm\z\t. 3 - 3&£#©«#g&©*s.&t£Stt 

3. 2 Mmt, ffl^fcogKtt^^Kfc^. 
[0 0 4 4] S3l^*£^nfc, ##£fc-ti:»i£SiSfc© 

(a) . (x) tjsbru &wm<Dnm <o : a 

# (No. 7-12) ©&g©&ffl, X:jl»«etS^ 

(O : »&®W«i#Bg#©te©?D©l/2£U:. A: 
©teSOffit^WOffiOfP© 1 / 2 6»#M*t©<it© 
«£ffl, X : #jl»<Ofl[£AT) . (O : l'OXtt 

±. A: 3*>6 1 0X0168. X: 3X£TF) tbfc. 

u (O) . ^fhi <x) -e^-r. m 
y— s?aN-ifo&* 1 . 5x4x3 5 mm 3 

[0 0 4 5] 
[*3] 
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[0046] tfii-e!t> j ttm<ei<D&%:&m<£mzMxzi-z> 
tno. 2-No. 6©m$&ii##(Dj£^fflu;mjfcfiT£ 



[0 0 4 7] at€f^A^No.7-12T»S«^«fflSfD^ffi 

&3-e\i.m&wm&0£vrzw> 2-2, 5-5. 6- 

6, 2-8. 5-11, 6-12, 2-3, 2-9, 4-5, 4-11. 6-1, 6-7 
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[004 8] (#£J£08 2 ) %M&\ 1 ©tt^-SrS&K.k 
0 »*g||{*:tm©ft^&ttS*M fc-WMMre* * #. 

s^-r. iutii 0 4 \z^t^ 3 \zm&-&tinm£!& 

SOW*. *»ftftttt*«fc*tHrT?liftv»#. tt« 

{aj£LT^3©4-4, 4-10, 

0&©©gtt3M*9£e<. «#8 Jca^S.kplC'b'J— 

S. afeffittl 5mmT?fc5. 
[0 0 4 9] S' 3 & 1 2 mm, fc!>&4mm. t! 
>«S 3mmOIIMR«y-*4*ffiV>Bliafcl 0 0 0 
r pm, ^ftitffi2 0 0mm/minT?jfr&l<fc. Jfr&S 
$tt3mmgST, T©«# 8 fctt 1 mmg&©SBS£ 

*S*£H8©flMB5*4-*.*. Wa*to*©±T3W6too 
Tt>^a#a5ttffitt^te^^^. 30aT<&*#, te© 

[0 0 5 0] (0&560S3) 0 5»C^-r«fc3CTS!8l€f^ 
Oi*S«t8. *»&Tttft»libTat3©4- 
4, 4-10, 4- 1 1 (DJift^-S-fc-a-^rffll^S. &#© 
<<j-&H£GKfll tHUt**. iLXft— *©« 

011 5 KttK<D§«-3M* l 2 £»£L, 

*©jrK«t»*aw»S£Tfc*#i ijtfcwres*±5fc 

«J#©*W1 3£«£. »b#ttj&*3R^l 4T£« 

tftaft-r*. ^>^x^>«y-;i'45fe«^ttiia5 

|«2 i^DTifc.*. [Hlle&l 0 0 0 r pm, f£»j£*2 
0 Omm/iin-CS^L-fe. 4-11 ©Iff^felirlCOfrk 

Siiaia«^BIilifit«ll©ie*tra«©ffFfii6S4-^*. tt 

[0 0 5 1] (HSS0U4) H6lc^-r«k5»CTS«t#* 

o. 4, 6 ZfOUft&gM-?*. 2x10 

0x20 0m' Tra®±G®£ttePMKttl 5£ft«£ 
««©gtt#« 1 6 

>«!V— ;P45t«"+j*«->3;i'^— &*<8mm, 
*i4ram, tOSSB2mm^tt5. HlS»:l20 0 
rpm. &Wm&2 O.Omm/minT^bfc. 



iMii ©**£!*«©»**■£*.*. «©<n*^to-a-T 

[0 0 5 2] (SO(|«5) H7C«f 
*©*****"*•«. /W^©No. 4, 10. 11 
l;«lMI4fclpKTfls«S*l*'b©TN&*. *»teTtt 
ft^taJil>T^3©4-4. 4-10, 4-1 

-5. *;H^©fiSBl 5 OmmTfeS. 
;H^i 8»c/M^rtgtc+^j5^nS±©S^*t 

1 9**©jp*o*»aiafAu» M-^ictfi^©/^ ? 

2 0S#At5. ttfT^fritB (^gE*S5) 

Ti5<. /Wy©MSSS«'$^.?&*3T@3£b, y-* 
£J£^«5KJf A"*"*, £©«^, 9— JMMMHk 1 2 
0 0 r pmiI/TW»Sf. /t-f y^fffc/'K :/©*£> 
TE<E^fc#6>»£i££#»i£iiU 3 Omm/mim? 

[0 0 5 3] 4-1 lCffl^titCO^TB, tfrfrll 

taw. m&m-m<Dft¥m®L&.> semcs 
\*Mmm2, 3 om&t ntt©fFtre-5*-s. «©&& 

[0054] miu ~ BT^aEWftumfflHW**** 
ftntfiu.fcjw, «ijg«j©s-&m*aiTic^Bi:-rss» 

[0 0 5 5] 

[fS9!©2!l*] *%^lcj;n«. 7JR-fAS^a 

t&<. c©aea#:ra±, tb<«j:©®iKft^ts 

[B3B©fa#feittW] 

[01] ««»T*S=i^Aa6*A©TEMiU«*w 

[@ 2 ] ^#^t>-&e£»ft^^*^*^-r^S0. 

[0 3] «tSA7^Sn^AM®)IMMUNKM«> 

[E 4 ] ata6to**a*j«**J5rtt*s*"rtt«H. 
[0 5 ] TS*»»#s^***-r^S0. 

[0 6] «S««#S'&lC«k4^-f ^fl«*ifc*«TI» 

«0. 

[0 7 ] /vr y©**«#N*#*as*a«T«aH. 

1. 2 -tt*#t)«©«tt*f. 3. 14 
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8, 10. 11, 13-mt. 9. 12. 16. 1 
•gtffM*. 15-R18S#. 17 18. 2 



0 -/Vf 



(51) Int. CI.' WJIB^ 
C 2 2 C 21/06 
21/10 
21/12 

// B 2 3K 103:10 

3?*S*B5i*^:^iiir-fcTB i#i^ t* 
3?«»BStrp^*^lir-t:TB 1#1^ « 



F I 

C2 2C 21/06 
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21/12 

B 2 3K 103:10 
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